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Summary: In preterm and term infants, brainstem and middle latency auditory 
evoked responses (ABR and MLR) were obtained at 40 and 52 weeks conceptional 
age (CA) and at 5 years of age, A neurological and neuropsychological evaluation 
was performed at 5 years of age* To study the effect of preterm birth on the matura­
tion of the ABR and MLR, the preterm infants were divided into early and late 
preterm groups. Only children with a normal neurodevelopmental outcome at 5 
years of age were entered into the study. For ABR, the late preterm group showed 
significantly longer mean latencies lie, III, V, and Vc when compared with the term 
group at 52 weeks CA. There was a trend to longer ABR latencies I in the early 
preterm group compared with the term group. At 52 weeks CA, the late preterm 
group showed longer mean interpeak latencies III-I and V -I when compared with 
the term as well as the early preterm group. At 5 years, the late preterm group 
showed significantly longer mean ABR latencies lie and III when compared to the 
early preterm group. For MLR, the early preterm group showed significantly longer 
mean latencies of MLR component P0 when compared with the term group at 40 
weeks CA. At 52 weeks, the late preterm group also had longer mean MLR latencies 
P0 than the term group. At 5 years of age, the term group showed higher mean peak- 
to-peak amplitudes Na-PO than the early as well as the late preterm group. To a 
large extent, the ABR results support the hypothesis that middle ear effusions in 
combination with retarded myelination of the central auditory pathway are respon­
sible for the ABR differences found between term and preterm infants with a normal 
neurodevelopmental outcome at 5 years of age. The longer latencies and interpeak 
latencies found in late preterm infants when compared with early preterm infants 
might be explained by an augmented vulnerability of the auditory pathway between 
30 and 34 weeks CA. The MLR differences found between term and preterm infants 
might be explained by a difference in the maturation of primary and nonprimary 
MLR components. Key Words: Brainstem auditory evoked responses—Middle la­
tency auditory evoked responses—Prematurity— Maturation—Central auditory 
pathway—Myelination.
Earlier we reported on the effect of preterm birth 
on brainstem, middle latency, and cortical auditory 
evoked responses obtained at 40 and 52 weeks con-
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ceptional age (CA) in low-risk preterm infants [esti­
mated gestational age (GA) 2 5 -3 4  weeks] and 
healthy, term control infants (Pasman et al., 1992), 
For the auditory brainstem evoked responses (ABR), 
significantly or nearly significantly longer means were 
found for the latencies of components III, V, and Vc 
and interpeak latency V - I  at 52 weeks CA in preterm 
infants. At 40 weeks CA, a significant increase in the
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mean amplitude ratio V/I was found in preterm in- 
fants. For the middle latency auditory evoked re­
sponses (MLRs), the mean latencies of PO compo­
nents were longer, and the mean interpeak latencies 
Na-PO shorter, in preterm infants at 40 and 52 weeks 
CA. The ABR findings conformed, to some extent, to 
the findings of others (Eggermont and Salamy, 1988; 
Kiittner et al., 1991). However, other authors found 
shorter latencies for ABR components III and V and 
decreased interpeak latencies III—I and V - I  for pre­
term infants (Delorme et al., 1986; Collet et al, 1989). 
At the time of the earlier study, there were no reports 
on the effect of preterm birth on the MLR.
Recently, a follow-up study of the same preterm 
and term infants was carried out at 5 years of age. In 
this study we found a considerable num ber of low-risk 
preterm infants had an abnormal neurodevelopmen- 
tal outcome, so we reassessed the effect of preterm 
birth on ABR and MLR. To eliminate the influence 
of neurological and/or neuropsychological abnormal­
ities on the effect of prematurity, in this study we only 
looked at infants with a normal neurodevelopmental 
outcome. To study the effect of the degree of prema­
turity on the maturation of ABR and MLR, we di­
vided the preterm infants into an early preterm group 
(25-30 weeks GA) and late preterm group (31-34 
weeks GA). The results of the present study will be 
discussed and contrasted with the results of our earlier 
work.
PATIENTS AND METHODS
Eighty-one preterm infants (GA 2 5 -3 4  weeks) and 
25 healthy, term control infants (GA 38-42  weeks) 
entered this prospective study. The preterm group 
consisted of preterm infants who were admitted to the 
Neonatal Intensive Care Unit of the University Hos­
pital Nijmegen. The term control group consisted of 
healthy, term infants born in the same hospital in the 
same period. Gestational age was determined by the 
mother’s last menstruation. In doubtful cases, the 
complete Dubowitz Newborn M aturation Scale was 
used to assess GA (Dubowitz et al., 1970). Body 
weight, length, and head circumference at birth were 
within normal limits (>P3 and <P97). Infants with 
dysgenetic brain lesions, major congenital anomalies, 
or well-defined clinical syndromes were excluded 
from the study.
Twelve of the 81 preterm infants (15%) and none of 
the term infants died in the neonatal period. Sixteen 
of the 81 preterm infants (20%) and seven of the 25 
term infants (28%) were not available for the complete
follow-up period because of migration or withdrawal 
by the parents. The remaining 53 preterm infants 
were divided in a group of 28 early preterm infants 
(24-30 weeks GA) and a group of 25 late preterm in­
fants (31-34 weeks GA). At the age of 5 -6  years the 
infants were invited to participate in a neurophysio- 
logical, neurological, and neuropsychological evalua­
tion.
Clinical neurological examination was performed 
by an experienced child neurologist using standard 
pediatric neurological examination methods. The re­
sults were classified on a three-point abnormality scale 
(none-m inor-m ajor), based on the WHO classifica­
tion of Impairments, Disabilities and Handicaps 
(WHO, 1980). Neurological abnormalities were clas­
sified as minor if they did not result in disability and/ 
or handicap and as major if they did. Based on this 
examination, the infants of both the preterm and the 
term groups were divided into two groups: infants 
with no or minor neurological abnormalities, and in­
fants with major neurological abnormalities.
The neuropsychological diagnostic battery con­
sisted of standardized tests: Visual-Motor Integration 
(VMI) test, Leiden Diagnostic Test (LDT), or the 
WISC-R, Bourdon-Wiersma-Vos concentration test 
for infants (BWVK) and Auditory Discrimination 
Test (ADIT) (Haassen et al. 1974; Crul and Peters, 
1976; Schroots and van Alphen de Veer, 1976; Vos, 
1988; Beery, 1989).
Brainstem (ABR) and middle latency (MLR) audi­
tory evoked responses were obtained at 40 weeks CA, 
52 weeks CA, and 5 years of age using a Nicolet CA- 
1000 or a Nicolet PII evoked potential unit. Test con­
ditions, instrumentation, test parameters, and no­
menclature have been described elsewhere. The test 
parameters are summarized in Table 1. In each re­
cording session the auditory evoked responses were 
replicated to visually assess the reproducibility of the 
individual evoked response components. The state of 
vigilance was monitored by the technician. Where 
possible, we tried to get ABR and MLR from sleeping 
subjects, but data from wakeful subjects was accepted. 
The waveform labeling and classification criteria have 
been described elsewhere (Rotteveel et a l, 1987#,/),' 
Pasman et al., 1992). The recordings were analyzed 
independently by two investigators. We used grand 
composite group averages as templates for individual 
records. The grand composite group averages were 
obtained by summing the individual records for each 
CA level and for the term and preterm groups sepa­
rately. ABR latencies of the ipsilateral components I, 
III, and V; the latencies of contralateral components
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TABLE 1. Test parameters
ABR MLR
Click duration (/is) 100 999
Intensity (dB)" 70 70
Threshold (dB) 80/50/40/30
Rate (Hz) 11 4,7
Mode (rarefaction) regular regular
Side of stimulation (AD/AS) AD + AS AD + AS
High-pass filter (Hz)* 30 5
Low pass filler (Hz) 3000 250
Number of channels 2 4
Time base (ms) 20 100
Prestimulus interval (ms) 5 25
Number of sweeps 2000 256 or 512
Sample points 512 256
Active sites Cz Cz, C4\ C3'
Reference A2, Al A2A1 linked
Ground Fz Fz
Derivations Cz-A2 Cz-(A2A 1 )
Cz-Al C4-C3' 
C4'-(A2A 1 ) 
C3'-( A2 A 1 )
a Zero dB setting = 30 dB peak equivalent SPL. 
b Filter roll-off 12 dB/octave.
lie and Vc; the ipsilateral interpeak latencies III™I, 
V—III, and V -I; the contralateral interpeak latency 
Vc-Ilc; the ipsilateral amplitude ratio V/I; and the 
interpeak latency ratio V -III /I I I - I  after monaural 
stimulation were analyzed. MLR latencies of compo­
nents P0 and Na, the interpeak latency Na-PO and 
the peak-to-peak amplitude PO-Na for ipsilateral, 
contralateral, and central (i.e., ipsicentral at 5 years) 
derivations after monaural stimulation were deter­
mined. Waveform morphology was determined by vi­
sual inspection.
Using t tests for paired samples, no clear differences 
were found between left-sided and right-sided stimu­
lation for ABR and MLR parameters (Pasman et al., 
1992). In addition, no imbalance could be observed 
between the number of positive and negative mean 
left-right differences. Consequently, the correspond­
ing derivations, viz., the ipsilateral, the contralateral, 
or the central (i.e., ipsicentral at 5 years) derivations 
after right-sided and left-sided stimulation were aver­
aged. The ABR and MLR results at 40 weeks CA, 52 
weeks CA, and 5 years of age were analyzed for each 
derivation in both preterm and term infants. Incom­
plete left-right observations were also included, be­
cause missing observations may not necessarily indi­
cate pathology (Pasman et al., 1991).
For the different auditory evoked response compo­
nents, analyses of variance were used to determine
possible differences between the three groups: early 
preterm, late preterm, and term group. If an overall 
difference was established, a comparison of each pair 
of groups was carried out according to the Scheffe 
method. Any difference was considered statistically 
significant if a p  value <0.05 was found. In cases 
where 0.05 <  p  <  0.10, the result was taken to indicate 
a trend. The statistical analyses were carried out with 
the SAS statistical package (SAS Institute Inc., 1985) 
and an SAS macro.
This study was approved by the Ethics Committee 
of the University Hospital of Nijmegen. Informed 
consent was obtained from all parents of infants en­
rolled in the study.
RESULTS
Based on the neurological and neuropsychological 
examination at 5 years of age, infants with a normal 
neurodevelopmental outcome were selected. All term 
control infants (n = 18) had a normal outcome, while 
15 of the 28 early preterm infants (54%) and 18 of the 
25 late preterm infants (72%) had a normal neurode­
velopmental outcome. Gestational age, birthweight, 
and head circumferences of the early preterm infants, 
late preterm infants, and term infants with a complete 
follow-up and normal neurodevelopmental outcome 
are summarized in Table 2.
A summary of significant differences between the 
early preterm, late preterm, and term group with re­
spect to latencies and amplitudes of ABR and MLR 
components is listed in Tables 3 and 4. For details see 
Appendices 1 and 2.
Auditory Brainstem Evoked Responses
We found no differences in the ABR waveform mor­
phology in the three groups. At 40 and 52 weeks CA, 
longer latencies for all ABR components were ob­
served in the preterm groups when compared with the 
term group. At 5 years of age this was true for the late 
preterm group but only for component I in the early 
preterm group. Remarkably, the longest latencies were 
found in the late preterm group, except ABR compo­
nent I at 40 and 52 weeks CA and components lie and 
III at 40 weeks CA. However, significant results were 
obtained only at 52 weeks CA and 5 years of age. Fur­
thermore, at 52 weeks CA, component I showed a 
trend towards longer latencies in early preterm infants 
when compared with term infants. The latencies of 
components lie, III, V, and Vc at 52 weeks CA were 
significantly longer in the late preterm group when
J. Clin. Neurophysiol., Vol. 13, No. 3,1996
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TABLE 2. Gestational age, birthweight and head circumferences
of term and preterm infants in study
Gestational age Birthweight Head circumference 
n (mean ± SD) (mean ± SD) (mean ± SD)
Early preterm infants
(25-30 weeks GA) 15 28.2 ± 1.6 1037 + 228 25.1 ± 1.9
Late preterm infants
(31-34 weeks GA) 18 32.2 ±  1.2 1567 ± 342 29,7 ± 3.0
Term infants
(38-42 weeks GA) 18 39.4 ± 1.1 3144 + 516 34.2 ± 1.3
compared with the term group. The same holds for the 
latencies lie and III at 5 years of age in the late preterm 
group when compared with the early preterm group. 
The interpeak latencies III-I  and V - I  at 52 weeks CA 
were significantly longer in late preterm infants when 
compared with term infants. This was also the case in 
late preterm infants when compared with early pre­
term infants. In addition, at 52 weeks CA a trend to­
wards lower latency ratios V —III/III—I was found for 
the late preterm group when compared with the early 
preterm group. (See Table 3 and Appendix 1.)
Middle Latency Auditory Evoked
Responses (MLRs)
No differences in MLR waveform morphology 
were found between the preterm and term groups. In 
general, at 40 and 52 weeks CA and at 5 years of age, 
longer latencies of the MLR components P0 and Na 
were observed for the preterm groups. The most im­
portant exception relates to MLR component Na in 
early preterm infants at 40 and 52 weeks CA, where
shorter mean latencies were seen in early preterm in­
fants when they were compared with both late pre­
term and term infants. The results were only signifi­
cant for P0 at 40 and 52 weeks CA. When comparing 
late preterm and early preterm infants, longer (but not 
significantly longer) latencies were observed for the 
late preterm group, except for P0 at 40 weeks CA and 
at 5 years of age. Shorter interpeak latencies N a -  P0 at 
40 and 52 weeks CA were seen in the preterm groups 
(especially the early preterm group) when compared 
with the term group. At 5 years of age, the interpeak 
latencies Na-PO were generally longer in the preterm 
groups (especially the late preterm group) when they 
were compared with the term group. Significant 
differences were not found at 40 and 52 weeks CA, 
nor at 5 years. Generally, the Na-PO peak-to-peak 
amplitudes were smaller in the preterm groups at 40 
weeks CA, 52 weeks CA and 5 years of age. Although 
the differences showed a consistent pattern, signifi­
cant results were only found at 5 years of age, scattered 
over the various derivations. (See Table 4 and Appen­
dix 2.)
TABLE 3. ABR: Significant differences (and trends to differences) between term infants, early preterm infants, and late 
preterm infants at 40 weeks CA, 52 weeks CA, and 5 years of age according to multiple comparison method of Scheffe
40 weeks CA 52 weeks CA 5 years
Difference p Difference P Difference P
I latency — — early preterm > term 0.10 . ■ ■
lie latency — — late preterm > term 0.04 late preterm > early preterm 0.05
III latency — — late preterm > term 0.007 late preterm > early preterm 0.01
V latency — — late preterm > term 0.002 — —
Vc latency — — late preterm > term 0.007 --- ---
III—I latency — — late preterm > early preterm <0.001 --- ---
late preterm > term 0.002
V-III latency — --- --- --- ---
V-I latency — — late preterm > early preterm 0.007 --- --„
late preterm > term 0.03
Vc-IIc latency — --- --- --- --- ---
V—III/111—I latency ratio — — late preterm < early preterm 0.054 ------  ------
V/I amplitude ratio — ------  ------ ------ ------
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TABLE 4. MLR: Significant differences (and trends to differences) between term infants, early preterm infants, and late 
preterm infants at 40 weeks CA, 52 weeks CA, and 5 years of age according to multiple comparison method of Scheffe
40 weeks CA 52 weeks CA 5 years
Difference P Difference P Difference P
P0 latency early preterm > term0 
early preterm > term* 
late preterm > termc 
early preterm > termc
0.002
0.02
0.06
0.005
late preterm > term0 
late preterm > term6 
early preterm > term6 
late preterm > term*7
0.002
0.001
0.08
0.01
Na latency ------ ------ ------ ------ ------
Na-PO latency ------ ------ ------ ------ late preterm > term0 0.08
Na-PO amplitude early preterm < termc 0.09 ------ ------ early preterm < term0 0.002
late preterm < term* 
early preterm < term* 
late preterm < term6 
early preterm < term* 
late preterm < termc
0.03
0.01
0.09
0.01
0.03
fl (Ipsi)central derivation. 
b Ipsilateral derivation. 
c Contralateral derivation.
DISCUSSION
Earlier we reported on the effect of prematurity on 
the maturation of AERs obtained in low-risk preterm 
infants and term control infants at term date, and 3 
months later (Pasman et al. 1992). In a follow-up 
study we evaluated the same preterm and term infants 
at 5 years of age. A considerable number of the low- 
risk preterm infants showed an abnormal neurodevel- 
opmental outcome at this age. To eliminate the in­
fluence of neurological and/or neuropsychological ab­
normalities on the maturation of ABR and MLR, in 
the present study we excluded infants with an abnor­
mal neurodevelopmental outcome. To assess the in­
fluence of the degree of prematurity on the matura­
tion of AERs, we divided the preterm group in an 
early preterm group (25 -  30 weeks GA) and a late pre­
term group (31-34 weeks GA).
Remarkable differences in ABR, especially in the 
latencies, were found when we compared the early 
and late preterm groups. The mean latencies of most 
ABR components were longer in late preterm infants 
than in early preterm infants, especially at 5 years CA. 
At 52 weeks CA the greater lengths of the interpeak 
latencies III-I  and V -I  in late preterm infants com­
pared with early preterm infants were particularly 
pronounced. No clear effects of the degree of prema­
turity were found in the latencies, interpeak latencies, 
or peak-to-peak amplitudes of the MLR.
In the present study, we compared the ABR and 
MLR of early and late preterm infants with a normal 
neurodevelopmental outcome: the ABR and MLR of
J. Clin. Neurophysio!., Vol. 13, No. 3,1996
term infants, where in the previous study we com­
pared the entire low-risk preterm group with the term 
group. The mean ABR latencies were longer in both 
early (40 and 52 weeks CA) and late preterm infants 
(40 and 52 weeks CA and 5 years) when compared 
with the ABR latencies in term infants. This was spe­
cially marked for ABR components lie, III, V, and Vc 
at 52 weeks CA in late preterm infants when com­
pared with term infants. At 52 weeks, component I 
showed a trend towards longer latencies in early pre­
term infants compared with term infants. Longer 
mean interpeak latencies I I I - I  and V -I  were ob­
tained for late preterm infants compared with term 
infants at 52 weeks CA. For the MLR component P0, 
the results showed increased mean latencies in both 
the early and late preterm group when compared with 
the term group at 40 and 52 weeks CA. For the MLR 
component Na no clear differences were found, al­
though the mean latencies of MLR component Na 
were longer overall in the late preterm group when 
compared with the term group at 40 and 52 weeks CA 
and 5 years of age.
Generally, for both ABR and MLR, the present re­
sults agree with our earlier report (Pasman et al.,
1992). For the ABR latencies, our findings are sup­
ported by the findings of Eggermont and Salamy 
(1988) and Kiittner et al. (1991). Kiittner et al. (1991) 
also found longer interpeak latencies V - I  in preterm 
infants, where Eggermont and Salamy did not find 
such an effect. Few studies report on the maturation 
of MLR (Kraus et al., 1985; Rotteveel et al. 1987/?; 
Rogers et al., 1989; Kraus and McGee, 1993), and we
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know of no reports on the effect of preterm birth on 
the m aturation of the MLR.
To explain our findings concerning the effect of 
early and late preterm birth on ABR and MLR, it is 
necessary to consider the mechanisms involved in the 
neurophysiological m aturation of the auditory sys­
tem. These mechanisms are: m aturation of outer/ 
middle ear, maturation of the cochlea, axonal myelin- 
ation, dendritic growth, and increasing synaptic effi­
ciency (Shah et al., 1978; Goldstein et al., 1979; Sa- 
lamy, 1984; Starr, 1984; Despland, 1985; Eggermont 
and Salamy, 1988). In short, the cochlea becomes 
functional at about 20 weeks CA. The peripheral por­
tions of the auditory pathway reach their full morpho- 
functional growth during the first weeks of postterm 
life. Centrally, there is a considerable synaptogenesis 
in the perinatal and postnatal period and a tremen­
dous growth of dendrites after term (Yakovlev and 
Lecour, 1967; Norman, 1975). Myelination occurs 
during the second growth spurt of the brain, which 
starts in the second half of gestation and lasts well into 
the second postnatal year or later (Dobbing and 
Sands, 1973). The vestibular and auditory pathways 
in the brainstem myelinate early and rapidly before 
term, whereas other fiber systems at the level of the 
brainstem myelinate later and at a slower rate. Devel­
opmental, neuroanatomical, and magnetic resonance 
imaging studies have shown that myelination pro­
gresses in a centripetal direction (Yakovlev and Lec­
our, 1967; Gilles, 1976; Gilles et al., 1983; Salamy et 
al., 1985; Holland et al., 1986; McArdle et al., 1987; 
Martin etal., 1988).
Our results show possibly increased latencies of 
early ABR component I in preterm infants, especially 
in early preterm infants. This finding might relate to 
the high incidence of middle ear effusions in (early) 
preterm infants (Eggermont and Salamy 1988). The 
fact that the other ABR latencies and interpeak laten­
cies are longer in preterm infants tends to support the 
hypothesis of a delayed myelination in preterm in­
fants.
ABR latency differences were also observed be­
tween early preterm and late preterm infants, indicat­
ing that the effect of preterm birth on the ABR in late 
preterm infants is greater than the effect on the ABR 
in early preterm infants. These differences might be 
due to the relatively fast rate of myelination of the au­
ditory system between 30 and 34 weeks CA, leading 
to a higher vulnerability of the auditory system in this 
period. It is known that in the preterm and perinatal 
period the auditory pathway is indeed vulnerable 
to various exogenous influences, such as anoxic-
ischemic insults, hypotension, and hypoglycemia. 
Furthermore, several experiments have demonstrated 
selective vulnerability of auditory relay nuclei, such as 
the cochlear nuclei, superior olives, and inferior colli- 
culi, in this period (Dobbing and Sands, 1973; 
Griffiths and Laurence, 1974; Myers, 1975, Norman, 
1975; Leech and Alvord, 1977; Salamy etal., 1982).
Increased latencies for MLR component P0 in pre­
term infants can also be attributed to a delayed cen­
tripetal myelination of the central auditory system. 
However, if the primary mechanism is delayed my­
elination, one would expect the latency of MLR com­
ponent Na and the interpeak latency Na-PO to be in­
creased in preterm infants. In our study this effect was 
not found. Thus, a more complex mechanism than 
delayed myelination alone might be required to ex­
plain the results presented. Recent reports suggest that 
within the MLR-generating system the primary and 
nonprimary components may mature at different 
rates. The nonprimary components appear to develop 
early and are probably sleep-state-dependent, whereas 
the primary components develop later and are reliable 
even in sleep (Kraus and McGee, 1993; McGee et al.,
1993).
CONCLUSIONS
Preterm birth effects the maturation of brainstem 
auditory evoked responses, even in preterm infants 
with a normal neurodevelopmental outcome at 5 
years of age. These differences are probably related to 
a combination of middle ear effusions and retarded 
myelination of the central auditory pathway. The re­
sults of our previous report are largely in agreement 
with the present results. This concordance may imply 
that neurological and neuropsychological abnormali­
ties resulting in an abnormal neurodevelopmental 
outcome at 5 years of age are not substantially associ­
ated with a disturbed maturation of ABR and MLR 
in a low-risk preterm population. The degree of pre­
maturity also influences the brainstem evoked re­
sponses. This can be explained by a time-dependent 
vulnerability of the auditory pathway during the early 
and late preterm periods. The effect of preterm birth 
on the maturation of the middle latency auditory 
evoked responses might be explained by a differential 
maturation of the primary and nonprimary compo­
nents of the MLR. To disentangle the mechanism in­
volved, further research is needed. Determination of 
the location and orientation of the electromagnetic 
sources and their changes during the maturation of 
the central auditory pathway might be useful.
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APPENDIX 1. Mean and SD oj'ABR latencies, interpeak latencies, amplitude ratios, and interpeak latency ratios
40 weeks CA 52 weeks CA 5 years
Early Late Early Late Early Late
preterm preterm Term preterm preterm Term preterm preterm Term
ABR (n -  11) (n ” 14) {n = 18) (n -  15) (n = 18) (n == 18) (n = 15) (n -  17) (n = 17)
Latency
I 2.75 ± 0.26 2.69 ± 0.48 2.56 ±0.41 2.39 ±0 .32 2.31° ±0 .46 2.11 ±0 .29 1.66 ± 0 .27 1.73 ±0.31 1.61 ±0 .19
He 4,20 ± 0.39 4.14 ±0 .48 4.05° ±0 .36 3.75 ±0 .37 3.85" ±  0.39 3.53* ± 0 .29 2.680 ± 0 .13 2.91 ± 0 .36 2.79 ±0 .18
HI 5.63 ±0.37 5.48 ± 0 .60 5.47 ±0 .49 4.78 ±0 .44 5.06 ±0.51 4.60 ±0 .28 3.640 ±  0.14 3.87 ± 0 .27 3.73 ±0 .15
V 7.58 + 0.31 7,61 ±0 .39 7.53 ±0.41 6.94 ± 0.33 7.23 ±0 .60 6,71 ± 0 ,20 5.64 ± 0 .22 5.79 ±0.31 5.65 ±0 .20
Vc 8.07 ±0.27 8.08 ± 0.44 8.01" ±0 .35 7.23 ±0 .34 7.50 ±0 .48 7.07 ±0.31 5.77 ± 0 ,22 5.93 ± 0 .2 8 5.78 ± 0 .22
Interpeak latency
III-I 2.87 ±0.26 2.82 ±0.51 2.91 ±0 .44 2.38 ±0 .17 2.74° ±  0.20 2.49 ± 0 .22 2.04° ±0 .18 2.14 ± 0 .1 4 2.12 ±  0.13
V-IU 1.96 ± 0.23 2.11 ±0 .52 2.04* ±0 ,37 2.17 ±0 .18 2.17 ±0 .37 2.11 ± 0 .26 1.94" ± 0 .13 1.92 ±0 . 13 1.91 ±0 .14
V-I 4,83 ± 0.25 4,93 ±0 .33 4.98 ±0 .29 4.55 ±0 .12 4.81* ±0 .29 4,60 ±  0.20 3.98 ±0 .13 4.06 ±0.21 4.04 ±  0,20
Vc-llc 3.83 ± 0.22 3.88 ±0 .33 3.96° ±0 .35 3.49 ±0.31 3.63* ±0 .33 3.55° ± 0 .32 3.04° ± 0 .10 3,01 ±0.21 2.97 ±0 .18
Amplitude ratio
V/I 1.09 ± 0.55 1.16 ±0 .39 1.52 ±0.71 1.21 ±0 .49 1.08c±  0,57 1.41 ±  0,77 1.47 ± 0 .69 l,40fl ±  0.80 1.53 ±0 .49
Interpeak latency ratio
V-III/III-I 0.70 ±0.12 0.84 ± 0.42 0.74° ±  0.24 0.93 ±0 .12 0.81* ± 0.12 0.88 ±  0.16 0.96(,± 0 .14 0.90 ± 0 .08 0.91 ±0 .08
a One missing. 
*Two missing. 
c Three missing.
APPENDIX 2. Mean andSD of MLR latencies, interpeak latencies, and peak-to-peak amplitudes
40 weeks CA 52 weeks CA 5 years
Early
preterm Late preterm Term
Earlv
preterm Late preterm Term
Early
preterm Late preterm Term
(n =; ID (n = 14) (n =: 18) (n =: 15) (n - 1 18) (n == 18) (n == 15) (n == 17) (n =« 17)
Latency
P0Ö 9.3 ± 1.0 8.8 ± 0 .5 8.2 ± 0.6 8.2 ± 0 .9 8.7 ±  0.7 7.7 ± 0 .7 11.3 ± 1.5 10.8C ± 1.8 10.9 ±  1.2
P0rf 9.4C ± 1.1 9.1* ± 0.6 8.5* ±0,8 8.4 ± 0 .9 8.8 ±  0.7 7.7 ± 0.9 11.0 ± 1.4 10.8C ±  2.0 10.9 ±  1.1
PO' 9.1 ± 1.0 8.8* ± 0 .8 8.0C ±0.7 8.0 ± Ì.2 8.4 ± 0 .8 7.5 ± 0 .7 11.7 ±  2.0 11.2C ± 1.8 11.0 ±  1.1
Na° 18.7 ± 1.9 19.2 ± 1.8 19.0 ± 1.3 15.6 ± 1.7 16.1 ± 0 .9 15.7 ±  1.4 16.5 ±  2.6 16.9 ± 2 . 3 15.8 ±  1.6
Na* 18.5" ± 1.8 19.3 ± 1.6 18.9 ± 1.5 15.5 ± 1.7 16.1 ±  L0 16.0 ±  1.7 16.2 ± 2 .5 16.9 ±  2.4 15.7 ±  1.7
N a ' 18.5 ± 2.1 19.5 ± 1.8 18.9 ± 1.6 15.4 ± 1.7 16.1 ±  1.0 15.7 ±  1.6 16.5 ± 2 .6 17.5 ±2.1 16.3 ±2 . 2
Interpeak latency 
Na-P0° 9.4 ± 1.6 10.0* ± L6 10.5 ± 1.4 7.4 ± 1.1 7.5
v
±  1.0 7.9 ± 1.3 5.1 ±  1.4 6.1c ±  1.6 4.9 ±  1.2
N a-P0rf 9.1 ± 1.5 9.8* ± 1.6 10.2* ±  1.8 7.2 ± 1.4 7.3 ±  1.2 8.2 ± 2 .0 5.1 ±  1.4 5.9r ± 2 . 0 4.8 ±  1.2
N a-P0 ' 9.5 ± 1.8 10.3* ± 1.7 10.8^ ±  1.7 7.4 ± 1.4 7.7 ±  1.3 8.2 ± 1.4 4.8 ±  1.5 5.9C ±  1.8 5.3 ±  1.6
Peak-to-peak amplitude
P0-Nafl 0.50 ±0.19 0.62* ±0 .26 0.67 ± 0.24 0.69 ±0 .25 0.68 ±  0.44 0.82 ± 0.43 0.56 ±  0.26 0.69c ± 0 .3 4 1.01 ±  0,40
PO-Na* 0.5 lf ±0.21 0.61* ±0.27 0.60 ±  0.27 0.65 ± 0.26 0.68£±0 .45 0.81 ± 0,40 0.50 ±0,21 0.61' ± 0 .37 0.88 ±0 ,39
PO-Na' 0.48 ±0.21 0.62* ±0.25 0.69^ ± 0.21 0.75 ± 0.28 0.66 ±  0.45 0.90 ±0 .38 0.54 ±0 .35 0.6 lf ± 0 .35 0.99 ±  0.50
0 Central for 40 weeks and 52 weeks CA (ipsicentral for 5 years).
*Two missing.
cOne missing. d Ipsilateral. 
'Contralateral. 
■^Four missing.
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